e mechanical, mesodamage, and the microproperties of cement-emulsified asphalt concrete have been investigated by computed tomography (CT), scanning electron microscopy (SEM), X-ray diffraction (XRD), and thermogravimetric analysis (TG) in this work. Emulsified asphalt delayed the hydration of cement, making the early compressive strength of concrete develop slowly. However, the concrete compressive strength increased rapidly with the demulsification of emulsified asphalt. e damage stages of condense, expansion of volume, rapid crack propagation, and damage by real-time scanning have been observed. e CT mean value of the place near the lower end face suffered a larger decline but a smaller decline to the upper part of the sample. e evolution of concrete suffering damage to failure is a gradual development process, and no sharp expansion of brittle failure. e unhydrated cement, incorporation asphalt, fibrous C-S-H gel, CH, needle-shaped ettringite, and other hydration products were interwoven to constitute emulsified asphalt-cement paste, forming a spatial structure.
Introduction
With the development of social productive forces, there is a gradual improvement in the quality of material used for constructing buildings. However, there are still some limitations in the building materials, leading to hindrances in the development of strong structural forms. Superior construction methods cannot be implemented completely due to these limitations of the building material. Many technical problems of construction engineering are currently being solved, thanks to the breakthrough achieved in the synthesis of building materials [1] . According to statistics, seepage plays an important role in the destruction of earth-rock dams, indicating that it is very important for improving the quality of earth-rock dams and preventing leakage. At present, there are two problems that should be solved urgently. ese problems are caused by the impervious wall in dyke projects; therefore, the traditional building materials must be updated with sophisticated technology. First problem is to develop antiseepage measures to avoid the reinforcement of dangerous reservoirs. Second problem is to effectively suppress the high pressure of earth-rockfill dam, which is caused by the deep foundation of the covering layer. To solve all these issues, we should judiciously select the impervious materials.
e plastic concrete is a kind of flexible material with moderate properties, so it can be considered as a building material whose quality is somewhere between the soil and the ordinary concrete. is novel material is used to solve the problems faced while using the common concrete cutoff wall [2] . Presently, most of the impervious core wall materials are made of plastic concrete or asphalt concrete in order to improve the impermeability of the impervious wall and to reduce the elastic modulus of the concrete. In general, plastic concrete always contains certain characteristic toughening components, such as bentonite or clay composite bentonite. By incorporating these toughening components, we substantially improve the crack resistance and impermeability of concrete. With this strategy, we also ameliorate the workability and fluidity of concrete. us, we make concerted efforts to reduce the cement consumption and concrete cost [3] [4] [5] [6] . e characteristics of plastic concrete are as follows: its elastic modulus is relatively low, and the value of this parameter is very close to the elastic modulus of dam body and foundation. Furthermore, the ratio of elastic modulus to strength is generally lower than 500; however, the permeability and durability are limited. e permeability coefficient is generally in the range of 10 −7 cm/s, and the compression strength generally ranges between 2 MPa and 5 MPa in the ageing period of 28 days. In the traditional impervious wall made from plastic concrete, the compressive strength is not that high. To tackle this issue, we conducted sufficient research on how to improve durability of the material. e traditional material is mostly used for constructing impervious cofferdams that sustain for a temporary period. e traditional material is also used for constructing permanent structures having the foundation of low dam and thin overburden. In this paper, we address the deficiency of traditional plastic concrete in order to synthesize a better material that is a good match of different strength grades of concrete. Our aim is to improve the plasticity of the concrete structure; therefore, the new toughening components of emulsified asphalt have been added to plastic concrete [7] . Based on the results of experimental analysis, we propose that plastic concrete should be used for constructing the permanent impervious wall under deep overburden foundation; the same wall may also be built with plastic concrete of high anticracking site, and so on. us, we can effectively solve the major technical problems of hydraulic concrete, such as cracking resistance. Our main purpose is to prevent permeability in order to improve the service life of hydraulic structures.
Experimental

Raw Materials.
Cationic emulsified asphalt, Huaxin 42.5 moderate heat Portland cement, clay of a project, Xuanwei grade I fly ash, Jiangsu Bote JM PCA high-efficiency waterreducing agent and GYQ air entraining agent, artificial marble sand, and artificial sandstone rubble were used in this study. e testing result showed that the raw materials meet the relevant technical requirements. Properties of emulsified asphalt and chemical composition of raw materials are shown in Tables 1 and 2 .
Experimental Methods.
Experimental methods and data analysis methods in this study were according to SL 237-99 specification of soil test, and SL 352-2006 test code for hydraulic concrete, DL/T5150-2001 specification of concrete cutoff wall used for hydropower and water conservancy project, and DL/T 5330-2015 code for mix design of hydraulic concrete. Different water-binder ratios (0.3, 0.45, and 0.6), asphalt-cement ratios (0, 0.4, and 0.6), and the clay contents (0%, 20%, and 40%) were considered in the test.
e content of fly ash was 15%. For explaining its effects on macroscopic mechanical properties, combined with microtesting methods such as CT, XRD, SEM, TG-DSC, and so on [8] , microtopography and chemical composition of hydration products of cement-emulsified asphalt slurry were investigated.
CT scanning technology relies on the principle that the degree of attenuation of radiation passing through the medium is proportional to its density. It combined with computer technology and image processing technology; the physical internal density information will be obtained by digital image reflecting. Shape, internal structure, and composition of the material can be recognized based on the density-related image information. Density information of the CT images shows the gray area of information packets.
CT essentially involves a two-dimensional distribution of a physical quantity in the fault area. e physics is that the linear attenuation coefficients μ(x, y) and μ(x, y) are directly related to the density of the object. In the early times, CT technology workers were defined as the standard CT number Hp by the attenuation coefficient of water, which was expressed as
where μ w and μ m are the attenuation coefficients of water and the medium, respectively. e CT number of each pixel can be obtained through (1) . Each CT number corresponds to a gray value; thus, a tomographic gray scale digital matrix is formed. e CT testing machine will get a set of CTgray scales by continuously scanning objects in the vertical cross-sectional direction. ese gray scales will get the whole composition of the interior of the space in the object through three-dimensional reconstruction.
reshold values for each phase medium and CT number of concrete specimens are hardened cement mortar (2000∼2200), aggregate (2200∼3071), and interfacial transition zone (1000∼1600). Mix proportion parameters of cement-emulsified asphalt concrete and mix proportion parameters of cement-emulsified asphalt concrete for the microtest are shown in Tables 3 and 4 .
Results and Discussion
e Influence of Water-Binder Ratio on Properties of
Cement-Emulsified Asphalt Concrete. Properties of the cement-emulsified asphalt concrete with the water-cement ratios of 0.3, 0.45, and 0.6, respectively, are shown in Table 5 .
e results indicate the following effects:
(1) e compressive strength of cement-emulsified asphalt concrete decreased gradually with the steadily increasing water-cement ratio. Compared to the initial phase, the water-binder ratio exerted a slightly greater impact on the compressive strength of concrete at the later stage. is was the result of incorporating emulsified asphalt and clay in order to reduce the dosage of cement in concrete. As a result, there was considerable reduction in the posthydration products. With a large amount of emulsified asphalt, we could significantly alter the strength of concrete.
e larger the amount of emulsified asphalt, the lower the compressive strength of concrete would be.
e composition and performance of emulsified asphalt was commendable in changing the compressive strength of concrete.
(2) e splitting tensile strength and the tensile strength of emulsified asphalt concrete were reduced by steadily increasing the water-cement ratio. For the concrete, the ratio of compressive strength to the splitting tensile strength was in the range 9.6-11.3. e higher the concrete strength, the greater the ratio would be. In cement-emulsified asphalt concrete, the ratio of compression to tension was slightly lower than the value of ordinary concrete. is indicates that cement-emulsified asphalt concrete had some level of plasticity. e splitting tensile strength was higher than the axial tensile strength. In concrete material, the ratio of splitting tensile strength and axial tensile strength was in the range 1-1.11 on the 28th day; the same ration was in the range 1.08-1.32 on the 90th day. is ratio increased gradually with the increasing age of concrete. (3) e water-binder ratio had some significant influence on the compressive elastic modulus of cementemulsified asphalt concrete; the compressive elastic modulus increased when the water-cement ratio decreased steadily; the decline in the water-cement ratio was achieved by increasing the compressive strength of cement-emulsified asphalt concrete.
Influence of Different Dosages of Emulsified Asphalt on Concrete Properties.
e ratio of modulus to strength indicates the internal relationship between the characteristics of tensile strength and elastic modulus of concrete; the modulus is an important index to assess the plasticity of emulsified asphalt concrete [9] . e test results indicate that except for the Xq1 specimen, the elastic moduli of cementemulsified asphalt concrete specimens were all below 5.2 GPa on the 90th day. e ratio of modulus to strength of concrete was relatively low. In general, this ratio was less than 500. Under some circumstances, it was even below 200.
e results indicate that the deformation capacity of emulsified asphalt concrete is greater than the ordinary hydraulic concrete. erefore, cement-emulsified asphalt concrete has excellent toughness when it is treated with moderate compressive concrete. Table 6 indicates that the compressive strength, splitting tensile strength, and the tensile strength of cement-emulsified asphalt concrete decreased gradually when we steadily increased the content of emulsified asphalt. In this case, there was sharpest reduction in the compressive strength of concrete; however, the growth rate of long-term strength was higher than that of undoped emulsified asphalt concrete. For emulsified asphalt concrete, the ratio of modulus to strength was significantly lower than the concrete devoid of emulsifying asphalt.
e hydration of cement was delayed by incorporating emulsified asphalt, making concrete own retarding property.
is phenomenon can be explained as follows: the emulsified asphalt contained a high amount of water; the water was released after demulsifying the previously emulsified asphalt.
e resultant asphalt subsequently participated in the hydration of cement. On the other hand, some bitumen-coated Advances in Materials Science and Engineering 3 cement particles and hydration products significantly alter the concrete structure, eventually reducing the interfacial bonding strength of the concrete, leading to a decrease in the early strength of the concrete.
Influence of Varying Dosages of Clay on Concrete
Properties. In plastic concrete, the toughening component is clay as it is able to improve the deformation property of plastic concrete. After mixing emulsified asphalt concrete with clay, we investigated the properties of the mixed material. us, we analyzed the influence of varying the dosages of clay on the properties of cement-emulsified asphalt concrete. To obtain the correct mix proportion of emulsified asphalt concrete, we strictly maintained the following parameters: the waterbinder ratio of 0.45, the asphalt-cement ratio of 0.4, and the clay content of 0%, 20%, and 40%, respectively. Table 7 presents the test results of this analysis. e results indicate that clay reduces the elastic modulus of cement-emulsified asphalt concrete. Except for the Xq7 specimen, the ratios of modulus to strength were below 500 for all the specimens. e compressive strength of the Xq6 specimen reached 8.0 MPa, and the ratio of modulus to strength was 430 on the 28th day. When clay is incorporated into plastic concrete, its strength is significantly increased compared to clay-free samples. In both cases, we maintain the same modulus ratio [10] .
By increasing the content of clay in cement-emulsified asphalt concrete, it a gradual decrease in the following parameters is observed: the compressive strength, the splitting tensile strength, and the tensile strength. e effect of clay was quite significant on the late compressive strength of concrete. e late growth of splitting tensile strength was faster in cement-emulsified asphalt concrete. In contrast, the late growth of axial tensile strength was slower in cementemulsified asphalt concrete. Strength was low when cement emulsion asphalt mixed with clay. is is caused by the inert nature of the clay and the retardation of the emulsified asphalt. By adding clay to the concrete, we have significantly reduced the amount of equivalent cement. As a result, the amount of cement hydration produced is also small. ese changes weaken the cementing capacity of gravel aggregates and result in a thinner network structure than normal concrete. All these undesirable reactions led to a significant reduction in the strength of concrete.
Computed Tomography (CT).
e concrete specimen Xq6 was selected to calculate the CTmean value of each section subjected to continuous loading [11] [12] [13] . We successfully obtained the CTmean value of each section. Figure 1 illustrates the following developments in the CT scan of the specimen: seven sections were selected along the concrete column; the cross-sectional area was 66.50 cm 2 , and the spacing for each section was 25 mm. As can be seen in Figures 3(a) and 3(b), the three sections of cement-emulsified asphalt concrete were not damaged, but the other four sections were destroyed seriously. is occurred due to the low strength and plasticity of cementemulsified asphalt concrete.
ere was relatively small variation in the CT mean values of the first three sections when they were subjected to different loads. is indicates that the state of concrete altered due to compaction and microdilatancy. In the other four sections of the sample, we observed four different concrete damage evolutions: the compaction of each section increased dramatically as we steadily increased the load. is leads to an increase in the density and CT average of cement-emulsified asphalt concrete. When the load was increased to 5.15 MPa, we observed that the CT value of each section started declining slightly.
is indicated the initial stage of concrete damage. When we 4 Advances in Materials Science and Engineering increased the limit load to 5.44 MPa, we observed the development of microcrack for the rst time. Subsequently, the expansion was substantially enough to accelerate the damage. en, we observed too many cracks developing in the specimen within a very short period of time. However, there was signi cant reduction in the volume of specimen expansion, the rapid diminution of the density, and the CT mean value. Finally, we destroyed the lower section of the specimen by increasing the load to 5.30 MPa.
Analysis of Binary Image.
In the mathematical morphology method, we used integral geometry to de ne geometrical parameters, which were then used to indirectly measure and characterize irregular geometric shapes. Moreover, the random nature of the image was comprehended by random set theory of the method [14] [15] [16] [17] . erefore, it can be used to quantitatively describe CT images of concrete structure. To determine the variation in each pixel gray value and to estimate the crack criterion for each pixel gray value, we used the following equation:
where H i,j is the CT gray value of the i line and j column pixel, i, j 1, 2, 3, . . . , 1024. All the image data are represented by 0 and 1; therefore, you can extract the crack by setting a gray threshold as follows: when the intensity is greater than the threshold indicated by 1 or is less than the threshold indicated by 0. e data matrix of a gray scale image representing 1-pixel size was considered as a unit for statistics; it was substituted into the equation to extract threshold ξ at a certain crack, so it can be realized through binarization of the cracked image, namely, crack extraction. When H i,j < ξ, the points are included in the crack area; when H i,j < ξ, the points are included in the noncracked area. Figure 4 and Table 8 present the test results of this analysis. Figure 5 illustrates that there are many cavities in the cement-emulsi ed asphalt concrete specimens; these cavities have an uneven size in the specimens. In the cementemulsi ed asphalt concrete specimens, stress concentration occurs easily and a crack initiation point develops.
ese undesirable events ultimately lead to widespread cracks that damage the specimen completely.
By examining the CT scan binary image, we can summarize the development trend of the crack in each section of the specimen. In the concrete section A-7, we observed continuous cracks at the microscopic level. However, other sections did not form continuous crack until the loading was increased to 4.9 MPa. In this period, the concrete exhibited alternating stages of compaction and microdilatancy. ese observations complied with the results of CT number analysis. When the load was increased continuously, we observed the gradual development of crack in section A-7. First, only two continuity cracks were observed at the edge of the section. e crack width subsequently increased. At the same time, scattered ne cracks were observed in the middle of the cross section, which correlates with the formation at the crack edge. All these cracks substantially destroyed the section of concrete. Based on these observations, we infer that the concrete crack was caused by the hole present in sections A-4 and A-6. When the load was increased to 5.44 MPa in section A-4, we observed intermittent microcracks. Furthermore, we observed continuous cracks when the load was increased to 5.30 MPa. Near the hole, stress concentration appeared when the section A-6 was subjected to stress. us, the development of cracks was rapid, extending into the weak zone of the concrete structure. All these developments resulted in the separation of cementitious materials and aggregates at the interface. Such closely connected, adjacent cracks were observed in an interlaced and interconnected fashion, leading to the development of crack propagation. Crack stress unleashed rapidly with the propagation of cracks. When the load was increased in de nite increments, we could not observe continuous cracks in the section A-2; the section was minutely examined by the CT image intuitive method. 
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However, a small piece of continuous crack was detected when we implemented the binary image analysis method on the section exposed to the ultimate load, and the continuous crack developed due to low compressive strength and a certain amount of toughness in cement-emulsi ed asphalt concrete.
When the cement-emulsi ed asphalt concrete was subjected to the ultimate load, we observed ne cracks in the upper section; however, these cracks were observed because the upper part was experiencing alternating states of compaction and expansion. Based on these observations, we conclude that a lot of voids had developed in the cementemulsi ed asphalt concrete. ese cracks were immensely useful in dissipating the external pressure. Furthermore, the toughness of the material increased tremendously when the concrete was mixed with the emulsi ed asphalt and the claytoughening component; therefore, the novel hybrid material was experiencing alternating states of compaction, expansion, reconsolidation, and reexpansion when subjected to increasing amounts of load. In the specimen, we mainly observed small cracks and discontinuous cracks. In other words, the specimen does not crack even when subjected to an increased load. In the middle and lower parts, we observed a large connectivity crack under the action of failure load; however, penetrating crack was not observed in the upper and lower layers. 6 Advances in Materials Science and Engineering
Scanning Electron Microscope (SEM) Analysis.
e SEM images of emulsi ed asphalt-cement paste specimens' hydration products at 7th and 28th day of di erent dosage combinations as in Table 4 are shown in Figure 6 .
As shown in Figure 6 (a), C-S-H gel, Ca(OH) 2 , AFt, AFm, and other hydration products were observed along with the unhydrated cement clinker particles in the undoped emulsi ed asphalt and clay cement at the 7th day. Moreover, the slurry was highly porous in nature. In addition, some products had not yet developed into a crystalline form completely at the 7th day: C-S-H gel was mainly type II, but it was di cult to nd C-S-H gel particles of type III. ere were some needle-shaped ettringite (AFt) in the holes because gypsum and lime stimulated the samples to form ettringite [18, 19] (AFt). When we increased the ageing period in de nite increments, we observed that there was a decrease in unhydrated cement particles; however, the 1513  1516  1519  1522  1525  1528  1531  1534  1537  1540  1543  1546  1549  1552  1555  1558  1561 
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amount of hydration products increased simultaneously, and the structure gradually became dense. e shape of hydration products C-S-H of cement paste was approximately the same when the cement paste was mixed with single-doped emulsified asphalt [20] , single-doped clay, and pure cement; the product was mainly appearing in the form of spherical C-S-H gel. Figure 6(c) illustrates the part where the clay particles fill the void, leading to the formation of a structure that is more compact than the single-doped emulsified asphalt-cement paste. Furthermore, we also
(g) (h) Figure 6 : SEM images of cement-emulsified asphalt paste samples: on the 7th day, (a) without emulsified asphalt and clay, (b) with emulsified asphalt, (c) with clay, and (d) with emulsified asphalt and clay; on the 28th day, (e) without emulsified asphalt and clay, (f) with emulsified asphalt, (g) with clay, and (h) with emulsified asphalt and clay.
observed a small amount of needle-shaped ettringite (AFT), small pieces of plate-type Ca(OH) 2 crystals, and y ash particles; the hydration products had completely wrapped these minor products. Figures 6(b) and 6(d) illustrate that the emulsi ed asphalt was not involved in the hydration reaction of cement; however, many pores were observed in the cement-emulsi ed asphalt paste. ese pores were caused by the "vacancy" of bubble burst and water evaporation during the forming process. e surface of the slurry is not smooth; it is very uneven and there is a lot of bump [19, [21] [22] [23] . Asphalt particles were round in shape, with a signi cant portion of particles being encased with cement particles or clay particles.
ese factors decelerated the cement hydration rate, leading to the slow development of concrete strength. Figure 6 (e) shows the nature of products on the 28th day of ageing: hydration products were brous (type I), meshy (type II), and granular (type III) C-S-H gels (some type I of C-S-H gel shape were owers). Furthermore, we also observed Ca(OH) 2 crystal and monosulfate calcium sulfoaluminate hydrates in the form of hexagonal akes. Figure 6 (g) shows that the clay particles were gradually surrounded by brous, occulent, and layered hydration products. In addition, C-S-H gel and hydrated sulfoaluminate had intertwined with each other to form a relatively dense structure, leading to a reduction in the volume of pores. However, crystals of hydration products appeared in a haphazard arrangement. As shown in Figures 6(f) and 6(h), emulsi ed asphalt contains water that initiates and promotes hydration. As a result, the hydrate content gradually increases. e shape of asphalt particles had changed from a regular sphere to an irregular ball pie. ese particles had got attached to the cement hydration products.
X-Ray Di raction Analysis (XRD).
e XRD patterns of emulsi ed asphalt-cement paste specimens' hydration products at 7th day and 28th day of di erent dosage combinations as in Table 4 are shown in Figures 7 and 8 .
As shown in Figures 7 and 8 , the hydration products of cement-emulsi ed asphalt paste were substantially similar even in di erent proportions; the main hydration products were C 2 S, C 3 S, Ca(OH) 2 , and ettringite.
e amount of hydration products were increasing gradually with the progress of ageing process, but a di erent number of hydration products were generated in di erent cementitious systems.
e ettringite di raction peaks of X2 and X3 specimens are higher than the peaks of X0 and X1 specimens on the 7th and 28th days of ageing.
e patterns clearly illustrate that kaolinite, quartz, and calcite were the main components of clay. By comparing the specimens X0, X2, and X3, we found that this clay was a kind of inert admixture, and it was not involved in the hydration reaction. e reaction played a signi cant role in generating products, which acted as llers in the concrete. us, the concrete pore structure improved tremendously, and there was a sharp decline in the rate at which the load damaged the concrete. By comparing the X-ray di raction patterns of both types (doped and undoped) of emulsi ed asphalt specimens, we found that there was no chemical reaction between asphalt and cement. Moreover, no new mineral phases were formed in the cement hydration products. us, only Ca(OH) 2 and other characteristic peaks were observed in the patterns of cement-emulsi ed asphalt; the patterns included all the characteristic peaks of hydration products obtained from cement. Furthermore, characteristic peaks representing new material were not observed in the patterns. When we used di erent proportions of specimens, the intensity of di raction peaks representing the specimens was di erent at di erent ages; the di raction peak of X0 was higher than that of X1 on the 7th day of ageing; however, the di raction peak of X0 was slightly lower than that of X1 on the 28th day of ageing. Both these e ects were related to the retarding property of the dopant in the emulsi ed asphalt. Furthermore, there were obvious amorphous peaks of components in the di raction pattern, and these peaks were observed due to the scattering of asphalt. Table 4 shows the results of di erential thermal analysis that was performed on mix proportions of cement-emulsi ed asphalt concrete. Figures 9-11 illustrate the TG-DTA curves of the cement-emulsi ed asphalt with di erent mix ratios on the 7th, 28th, and 90th day of ageing. e TG curves clearly manifest that the changes in the intensity of peak with respect to the three ages; these changes in peak intensity completely agreed with the changes observed with the variation of temperature. A relatively small loss of mass is observed when the X2 specimen is mixed with single clay. In contrast, a massive loss of mass is observed when the X1 specimen is mixed with single-emulsi ed asphalt. Moreover, the mass loss gradually increased with the increasing ages, indicating that the hydration reaction of paste samples was becoming more adequate when they were allowed to age for a longer period of time. In the graph, a weak peak appeared from 80°C to 100°C; the peak characterized the dehydration of calcium silicate hydrate and ettringite. A sharp peak was observed between 400°C and 500°C, and this peak represented the endothermic valley of Ca (OH) 2 dehydration. Finally, a sharp peak was observed between 650°C and 700°C, and it represented the endothermic valley of CaCO 3 decomposition. Despite using di erent proportions, the hydration products of cement paste were basically the same as that of X0, but the number of products produced was slightly di erent.
Di erential ermal Analysis (TG-DTA).
e DTA curve illustrates that there was a steady decrease in the content of Ca(OH) 2 crystals in the X0 specimen at the late stages of analysis. is indicates that Ca(OH) 2 is involved in the secondary hydration reaction. In the X1 specimen containing single emulsion asphalt and the X3 composite specimen containing the dopant, the content of Ca(OH) 2 increased at the late period. e heat ow of X1 was 23 mw, 30 mw, and 25 mw on the 7th, 28th, and 90th day of ageing, respectively. is indicates that the hydration rate of Ca(OH) 2 was relatively slow at the early stage; however, it increased rapidly at the late stage of analysis. is effect has been attributed to the retarding effect of emulsified asphalt, which is in complete agreement with the above analysis results; the results represent the mechanical properties of concrete.
Conclusions
(1) Emulsified asphalt incorporation in concrete delayed the hydration of cement, resulting in relatively slow development of early compressive strength of concrete; the late strength of concrete increased rapidly with the demulsification of emulsified asphalt and hydration of cement. e elastic modulus of plastic concrete is small, and the compressive strength is low. Mixed with emulsified asphalt and clay, the concrete whose compressive strength of 28 d could reach 9 MPa was with lower elastic modulus; the ratio of modulus to strength of the concrete was generally less than 500 and even some below 200, and the deformation capacity was greater than that of the ordinary hydraulic concrete. (2) e CT mean value analysis of cement-emulsified asphalt concrete specimens showed that the failure process of cement-emulsified asphalt concrete could be divided into 4 stages: compaction, dilatancy, crack propagation, and failure. e volume expansion of each section was not consistent, and the variation of the CT mean value of each section was different; the CT mean value of the place near the lower end face suffered a larger decline but a smaller decline to the upper part of the sample. e evolution of concrete suffering damage to failure is a gradual development process, and no sharp expansion of brittle failure, which further showed that the cement-emulsified asphalt concrete had certain toughness. (3) ere were many pores in the cement-emulsified asphalt paste and a lot of uneven bump on slurry surface. A large number of cement hydration products and some asphalt films which cladded on the surface of the hydration product formed the hardened paste skeleton. e unhydrated cement, asphalt, fibrous C-S-H gel, CH, needle-shaped ettringite, and other hydration products were interwoven to constitute emulsified asphalt-cement paste and to form a spatial structure.
ere was no chemical reaction between cement and asphalt which produced by demulsification of emulsified asphalt, but there was a retarding effect of emulsified asphalt. e cement-emulsified asphalt concrete has certain plasticity, so we can explore it using in the permanent seepage control engineering under deep overburden.
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